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Abstract. Microalloying is an effective and feasible strengthening strategy for Al alloys. However, the influence of Cd,
which is the most important trace element of ZL205A, on precipitation hardening is not fully understood. On this basis, the
effects of Cd on the microstructure and tensile properties of the ZL205A alloy were systematically investigated. The results
show that the microalloying of Cd significantly enhances the strength by ~130 MPa. Microstructure analysis indicates that
the main precipitate of the T6 ZL205A alloy is the 6” phase, and the addition of Cd element promotes the 6”— 6’ phase
transformation, resulting in 6’ becoming the dominant precipitate. This makes the alloy precipitation strengthening
mechanism change from dislocation shearing through the 6” phase to dislocation bypassing the 8’ phase, thereby effectively
enhancing the strengthening effect. On the basis of the STEM-EDS characterization, it is suggested that Cd promotes the 6”
— 0’ phase transformation through two synergistic mechanisms: O Cd has high vacancy binding energies, leading to the
formation of Cd-Cu-vacancy clusters, providing Cu atoms for transformation; @) the Cd-vacancy pairs dissociate at the
temperature of the 8" phase formation and release vacancies, which increases the diffusion rate of the Cu atoms in the Al
matrix, thus promoting the transformation of 6” to 6'.
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1 Z1L.205A
Tab.1 Alloy composition of the ZI1.205A alloy
(mass fraction/%)

Alloy Cu Mn Ti Cd I B \Y% Al
Z1205A 498 038 0.23 - 0.14 0.015 0.22 Bal
Z1205A-Cd  5.12 040 025 0.18 0.13 0.021 0.20 Bal
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Fig.1 The sketch map of the T6 heat treatment
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Fig.3 Microstructure of T6 ZL205A: (a) SEM image; (b) inverse pole figure map; (c) EDS maps
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4 T6 ZL205A :(a) TEM  ;(b) EDS
Fig.4 Morphology and elemental distribution of precipitates at grain boundaries in the T6 ZL205A alloy: (a) TEM image;
(b) EDS maps
5 T6 ZL205A-Cd :(a) SEM  ;(b)IPF  ;(c) EDS

Fig.5 Microstructure of T6 ZL205A-Cd: (a) SEM image; (b) inverse pole figure map; (c) EDS maps
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Fig.6 Morphology and elemental distribution of precipitates at grain boundaries in the T6 ZL205A-Cd alloy: (a) TEM image;

(b) EDS maps
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7 T6 ZL205A :(a)  <100>Al HADDF ;(b) (a) EDS ;(c)
Fig.7 Precipitates in ZL205A subjected to T6 heat treatment: (a) HADDF image along the <100>Al zone axis; (b) EDS maps of the
boxed region in (a); (c) selected area electron diffraction (SAED) pattern of the T6 ZL205A
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Fig.8 Precipitates in ZL205A-Cd subjected to T6 heat treatment: (a) HAADF image along the <100>Al zone axis; (b) EDS maps of the
boxed region in (a); (c) SAED pattern
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Fig.9 EDS line scan results of the precipitates: (a) T6 ZL205A
alloy; (b) T6 ZL205A-Cd alloy
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10 6"—0’

Fig.10 Schematic diagram of the 6"—6’ phase transformation mechanism
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